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W E N D E L L  W. S I M O N S  
GREATDIVERSITY and a rapidly changing tech- 
nology make the evaluation of audio-visual equipment a difficult task 
for the average librarian. Most of us have neither the skill nor the 
means to conduct definitive tests on equipment being considered for 
purchase, so we must depend upon published specifications, a little 
common sense and, when available, the reports of organizations such 
as the Library Technology Project and the consumer services. The 
problem is compounded by a tendency among manufacturers toward 
planned obsolescence. This is more prevalent in the home-oriented 
product than in the education-oriented product, but where these 
markets overlap, for instance in tape recorders, record players, and 
slide projectors, the buyer will find a bewildering array of glamorized 
equipment. Fortunately, in these areas the buyer will also find the great- 
est amount of advice from the professional evaluators. 
We are familiar with written programs for buildings. An expensive 
piece of equipment should also be “programmed before purchase, if 
not formally on paper, at least mentally. Programming is the process 
of delineating what the equipment is to accomplish, what functions 
it must perform, and how its use is related to the general library oper- 
ation. The next step, that of drawing specifications, is concerned with 
detailing the dimensions, the consistency and quality of materials, and 
the technical capabilities of the equipment. In planning buildings 
these two steps are distinct and each results in a formalized major 
document. In buying equipment we rarely formalize these steps but 
often merge them into a single mental process, perhaps giving too much 
attention to the manufacturer’s specifications and neglecting the very 
important process of thinking out what we want the equipment to 
accomdish and why. 
In programming a piece of equipment, one should consider such 
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things as how large and how discriminating an audience it must serve, 
who will operate it, how often and in what surroundings it will be 
used, and how often it must be moved. Failure to consider these ques- 
tions may result in equipment woefully inadequate or wastefully over- 
adequate. Advertising claims are usually based on operation under 
ideal conditions; in programming try to allow for the least favorable 
conditions that might be encountered. 
The need for portability should be considered carefully; the trend 
in the schoolroom is against it.l A machine installed in a fixed position 
will last longer and give more trouble-free service than one subjected 
to constant moving. Fixed equipment means smoother operator per- 
formance as well. Power and sound connections will be properly in 
place; focus and volume levels will remain set from previous uses; 
spare and accessory parts will be near at hand. It is all too common 
in using portable equipment to discover at the last minute that some 
vital element, such as the power cord, has been left behind. How- 
ever, a fixed machine that stands idle represents a wasted investment. 
While rule of thumb cannot cover every conceivable case, a machine 
used daily in one place deserves to be fixed if another can be acquired 
for portable work. Even two or three uses a week may be justification 
for fixed equipment. 
Certain signs of quality design and manufacture are apparent even 
on the surface of a machine. Although perhaps akin to kicking the tires 
of a used car, a few simple observations of external detail can give a 
fair clue to what is within. Look for a carefully finished case. The 
halves should fit together properly, and the latches should meet and 
engage with accuracy. A metal body is certain to outlast a plastic one, 
and turned or cast metal parts will generally outlast those stamped 
from sheet metal. Try the conbol knobs and power switches; they 
should have a firm, smooth action. Power switches are notorious as 
the first part of a machine to break down. Use of a cheap part here 
may indicate shoddy design and workmanship elsewhere where it is 
less easily detected. There should be easy and obvious access to lamps 
and tubes. Motors should run smoothly and quietly. Projectors should 
always be wired to prevent the lamp being on without the fan. Better 
projectors will allow the fan to run while the lamp is off. Any projector 
will heat up during operation, but it should not become so hot that 
you cannot lay your hand on the lamp housing, at least momentarily. 
When considering a machine to be operated by the public, or by a 
number of untrained staff members, simplicity of operation must be 
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a primary determinant. If only trained operators are involved, then 
more elaborate, sophisticated, and delicate machinery can be con- 
sidered. But added gimmicks and gadgets generally result in added 
operational difficulties and maintenance problems. Given two machines 
of comparable ability and quality, one with four controls will surely 
create more operator confusion and consequently require more main- 
tenance than one with three controls. In fact, if you have a machine 
with an unnecessary control, you would do well to remove the control 
and blank off the hole. 
In almost every case, some compromise must be accepted in the 
matter of quality. Few libraries can justify the finest theater-quality 
projection equipment or the finest broadcast-quality sound equipment. 
Rather a level of quality must be chosen that will most nearly satisfy 
the needs and expectations of the particular patronage within the limits 
of the particular budget. 
These generalized considerations boil down to three basic rules of 
equipment selection which should be applied in this order: 
1. Seek out a machine that will fulfill the particular requirements of 
your program. 
2. If you find a choice, then choose the one that will be most durable 
and easy to maintain. 
3. If there is still a choice, then choose the one that is simplest to 
operate. 
Listening and Recording Equipment 
Listening is the most common of audio-visual activities in libraries; 
certainly it has been most thoroughly covered in the library literature. 
In the establishment of a listening facility, several very basic pro- 
gramming decisions must be met head-on. Shall the equipment be 
phono or tape? Monaural or stereo? Turntable or changer? Loud- 
speaker or earphones? Staff-controlled or listener-controlled? Ready- 
made or components? Fixed or portable? A very carefully conceived 
program and specification for a language laboratory has been published 
by the U.S.Office of Education.2 This may serve as an excellent guide 
for the detailing of technical requirements in a complex facility, but 
be sure that the real needs of your particular users are being properly 
met. 
There is an apparent trend toward more staff-controlled facilities, 
highly sophisticated machinery-ultimately becoming automated dis- 
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tribution systems featuring not only audio but also video material. 
Some academic libraries are taking the lead in developing such sys- 
tems for the self-instruction of college students. A session of the 1964 
Library Equipment Institute was devoted largely to this topic.3 The 
effectiveness of this electronic carrel approach has been well demon- 
strated in language laboratory operations, but it is not yet apparent 
that this degree of automation is the best approach to all study, nor 
especially to listening for pleasure. One sometimes suspects that staff 
convenience has taken precedence over users’ needs. 
Mary Pearson has written a chapter on conventional listening equip- 
ment that contains a great deal of practical programming a d ~ i c e . ~  In 
1962 the Library Technology Project (LTP) published a definitive re- 
port on fourteen earphone record player^.^ Although most of these 
models are no longer on the market, the testing methods described and 
the performance standards outlined remain very pertinent. A second 
study to evaluate a more current crop of players is under way. The 
most valuable portion of the LTP report may be, for many librarians, 
the clear, readable explanations of the various components that make 
up a record-playing system. A summary of the report appears in 
Consumer Other articles in the same magazine7-0 as well 
as in Consumer Reports are written in the language of the layman 
and cover the technical ground very thoroughly. It is interesting to 
note one recurring theme in the reports of all the professional evalu- 
ators-the quality of audio equipment is directly related to cost. 
Tape recorders have not received as much attention in the library 
literature, but excellent articles can again be found in Consumer Bul-
letin l5 and Consumer Reports.16 Cartridge-loaded tape systems are 
gaining favor; libraries contemplating a permanent collection of pre- 
recorded tapes would do well to investigate cartridge equipment. 
Cartridges are easier to handle and store than reels, tape wear and 
breakage are reduced, and the possibility of mix-up of reels or re- 
winding wrongside-out are eliminated entirely. Reel-to-reel operation 
is still the only practical mode for original recording and editing. 
Seven-inch reels are standard, but in working closely with a radio 
station you may find need for a professional model recorder accom- 
modating ten and one-half inch reels. 
A recorder used by the public for playback purposes should have 
its erase and record heads disconnected to eliminate the danger of ac- 
cidental erasure, This is a simple operation, and the reconnection can 
be made at any h e .  
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In tapes, a bargain brand can be a bad bargain. In some cheap 
tapes, the oxide is poorly bonded to the plastic base and the result is 
rapid wearing of the oxide coating. This not only decreases the effective 
fidelity of the tape but, more seriously, damages the heads of the re- 
corder. Recording heads must be kept clean and oxide accumulation 
watched closely. One recent development that overcomes this problem 
is “sandwich” tape, a tape with a thin layer of plastic over the oxide 
coating as well as behind it. 
In both phonographs and tape recorders, do not be fooled by claims 
of “stereo.” Some so-called stereo phonographs have only the wiring 
for a stereo cartridge but require a new cartridge and an additional 
amplifier and speaker to become a functioning stereo player. Similarly, 
some tape recorders have two sets of heads but only one amplifier 
and speaker system. A stereo machine must have two of each electronic 
component. 
A good article on stereo headphones is found in Consumer Reports.l7 
In either monaural or stereo facilities, some listeners will prefer head- 
phones to loud-speakers because of the aid in concentration or because 
they enjoy the heightened binaural ef-fect possible through phones. 
With many headsets of good fidelity and great wearing comfort now on 
the market, a library need not be apologetic for providing headphone 
listening stations in lieu of sound-proofed loud-speaker rooms. 
Developments in the electronic world are promising relief from that 
most despised of all technological monsters, the screeching public 
address system. Unidirectional microphones, at one time a luxury item, 
are becoming more and more available in the moderate and lower 
price ranges. Directional column speakers have been recently intro- 
duced that direct more sound into the audience area allowing less 
to spill back into the microphones. Use of these two directional ele- 
ments is the best defense against acoustical feedback. Amplifiers 
featuring anti-feedback devices have not been particularly effective 
since the problem is essentially physical rather than electronic. The 
characteristics and proper placement of microphones and loud-speakers 
are the important factors. 
Another new approach to loud-speaking may offer a solution to 
feedback. A small transducer, similar in structure and function to the 
driver of a loud-speaker horn, can be attached directly to a wall or 
ceiling thus making a speaker diaphragm out of the entire wall or 
ceiling surface. Sound seems to emanate evenly from the entire sur- 
face and can therefore be kept at a very low volume level. This device 
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is barely out of the developmental stages and not yet proven but 
should bear watching. 
Omnidirectional microphones are most useful for recording pur- 
poses where recording is not ancillary to a public address operation. 
They normally pick up from a hemispherical pattern and are ideal for 
musical ensembles or groups around a table. A technical explanation 
of microphone impedances is not in order, but generally speaking, low 
impedance microphones are higher in quality, fidelity, and price. They 
are appropriate for real high fidelity work and in situations where 
microphone cables run longer than fifty feet. High impedance micro- 
phones are more common and prove adequate for most purposes. 
Visual and Projection Equipment 
The trend in slide projectors is definitely toward remote-controlled, 
cartridge-fed equipment, yet the old hand-operated standards are still 
useful. If one 2" by 2" slide projector were all that the budget would 
allow, then a hand-operated model would be the only practical choice 
since tape-bound slides will jam any automatic and most cartridges will 
accept only a limited choice of the many metal and plastic mounts 
now available. 
Excellent help can again be found in Consumer BuZZetin18J9and 
Consumer Reports.20t21 Explanations of the several levels of automation 
and the various common slide sizes are included along with technical 
evaluations. A fully automatic, that is a timer-activated, projector is 
probably of little use in a library or school situation. Remote control is 
of limited value unless focusing and reversing can be accomplished 
from the remote position. 
If a library has a permanent slide collection which is organized and 
used in k e d  sets, then the collection may lend itself to being stored in 
cartridges ready for use. In this case the cost of a large number of 
cartridges would become significant. If, on the other hand, slides are 
selected individually and used in differing combinations, storage in 
cartridges would be most impractical. TWOstyles of furniture are made 
for individual slide storage, vertical display racks and drawers resem- 
bling card catalog trays. The latter are standard items with some of 
the library supply houses. The display racks are designed to allow 
visual scanning of up to 120 slides at one time and this can be a distinct 
advantage over the drawer method. However, sliding the racks in and 
out of their cabinet tends to jiggle the slides behind one another or 
on to the floor. Drawer storage demands more detailed cataloging 
[so81 
Choosing Audio-visual Equipment 
and marking; rack storage allows more casual organization of the 
collection. 
Any slide projector intended for institutional use should accept a 
variety of lenses. A very desirable feature to look for is a provision for 
preheating the slides before they are fed into the optical path. This 
prevents the slides from popping out of focus. Although its use is 
becoming more rare, a well-equipped audio-visual service should have 
a 3%" by 4" lantern slide projector. The larger format of the old- 
fashioned slide makes it well suited to homemade transparencies, such 
as silhouettes or cellophane cutouts, typewritten slides, or pencil and 
crayon drawings on ground glass. Slidemaking kits are available com- 
mercially. 
Filmstrip projectors commonly come in combination with slide 
projectors. This is the one exception to the generalization that pro- 
jectors which combine two functions usually do justice to neither. 
Filmstrip projectors are available as separate units, but unless a great 
deal of use warrants the single-purpose machine, combination with a 
hand-operated slide projector will prove more useful. The newer auto- 
matic slide projectors do not lend themselves to such combination, A 
filmstrip projector should be equipped to show both single and double 
frame images. Double frame is the size of the familiar 35 mm slide; 
single frame is half that size and is oriented across the width of the 
filmstrip rather than with the length of it. Commercially made film- 
strips are always single frame, but it is very easy to make double frame 
filmstrips of your own simply by taking a series of pictures with a 
standard 35 mm camera and specifying that the exposed film be de-
veloped but not cut. 
Be sure that the image area of the film, in passing through the 
projection gate, is not scratched or rubbed by any part of the projector; 
film guides and advance mechanism should touch only the perforated 
edges of the film. The advance mechanism should have a positive 
action, moving the film accurately one frame's length at a time. Some 
filmstrip projectors can be equipped with remote controlled advance; 
some can be controlled automatically by a tape-recorded signal. 
Any kind of reader for 35 mm microfilm can be used as a filmstrip 
viewer. Conversely, a typical filmstrip viewer or projector, which is 
equipped with a sprocket advance, can show perforated, but not un- 
perforated, microfilm. There are table-top filmstrip previewers with 
friction wheel advance that will accommodate any variety of micro- 
film. 
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Motion picture projector design has enjoyed many years of relative 
stability, but some radical changes are now occurring in the field. 
Xenon projection lamps have been developed that yield a light intensity 
and quality comparable to that of carbon arcs. These can be adapted 
to some standard movie and slide projectors for auditorium usage 
where the common incandescent lamp has been found wanting. While 
the equipment cost of a xenon installation is comparable to that of 
carbon arc, the operating techniques are far simpler and the safety 
requirements less stringent. A seventy-foot throw is recommended as 
the maximum for the best incandescent projection systems; xenon 
promises to solve the problem of amateur projection in larger spaces. 
Eight millimeter has the potential to do to the sixteen millimeter 
market what long play records did to the 78 r.p.m. record. A sound-on- 
film 8 mm movie camera and companion magnetic playback projector 
have brought sound to the more economical film size.22 The spread 
of the medium has been slow because of the chicken-and-egg positions 
of the equipment buyers and the film producers. Neither party cares 
to move until the other has committed itself. However, the 8 mm 
field is sure to mature in time, and many schools and libraries will find 
a greater wealth of filmed information available within a smaller 
budget. Another interesting development in 8 mm is the cartridge- 
loaded automatic pr0jector.~3 This has already been put to good use 
in a library situation for self ~ r i e n t a t i o n . ~ ~  The cartridge is sealed, 
snapped into place with no threading, and has been demonstrated to 
be even child proof. The system, thus far, is limited to silent film 
in four minute repeating clips. 
Standard 16 mm projectors are now available with self threading. 
This should prove extremely useful where many inexperienced people 
must handle equipment. If you are considering a manually threaded 
machine, check the complexity of the threading path and the clarity 
of the instructions. An automatic loop-setter is an essential accessory 
if not supplied as a standard fixture. Projectors come in two basic 
reel configurations-both reels overhead, front, and back; and both 
reels in front, top, and bottom. The latter type must be used at the 
front edge of a table and may be difficult to set up in a booth situation. 
All major makes of sound projectors will show silent film as well as 
sound film so there is little need to consider a silent 16 mm projector 
unless time-and-motion-study, stop-frame features are required. Both 
optical and magnetic sound systems are available from most manu- 
facturers. Commercially made sound films have optical sound tracks, 
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but with a magnetic projector you can add and edit your own sound 
track on specially prepared film. Many projectors come equipped to use 
as a public address system; for this purpose they will probably be 
inferior. You will dehitely want a speaker that can be separated from 
the projector case for all but the very smallest audiences. 
Of all projector types the opaque is the least efficient, since light 
is reflected from the surface to be shown rather than projected through 
a transparency. Because of this inefficiency, room darkening is a very 
critical problem and a 1,OOO watt bulb is mandatory for good results. 
So intense a heat source can curl or scorch a book page, particularly 
the hard-surfaced papers found in expensive picture books. Cooling 
systems must, therefore, be looked at rather carefully. Opaques are 
large, bulky, and awkward to handle; attempts to make them more 
compact have not been notably successful. With a reducing attach- 
ment, an opaque can be a tremendous aid in copying pictures, maps, 
and charts for display purposes. 
Overhead projectors are coming into widespread use by lecturers in 
education and industry. The trend has been boosted by the develop- 
ment of “instant” transparencies made on many standard photocopy 
machines. By means of photocopy, the overhead can now do much of 
what only the opaque could formerly do. The growing popularity has 
brought a wide variety of good machines on the market, which are 
more compact, simpler to operate, and lower in price. The most useful 
size is the ten inch by ten inch. Smaller sizes should be considered 
only if ease of portability is really important. 
The chief advantages of an overhead projector are that it is operated 
by the lecturer at the front of the room and that it can be used without 
regard to room darkening. It is commonly used as a “blackboard,” 
and colored inks, overlays, and motion gadgets have been developed 
for it. Attachments have been made for showing slides and filmstrips 
on an overhead, but these are not as satisfactory as the standard slide 
and filmstrip projectors. Overheads generally are focused by raising 
and lowering the lens head by means of a rack and pinion gear. Try 
this focusing adjustment for firm, sure movement and check its ability 
to hold its position on the rack without slipping. 
Four kinds of projection screen surface are in general use: matte 
white, beaded, plain aluminized, and lenticular. Matte screens are a flat 
white color on an untextured surface and give extremely even re- 
flectance over a very wide angle. Beaded screens will deliver up to 
twice the brilliance of a matte in the axis of the projection, and a plain 
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aluminized or silvered screen up to three times. Both these types, how- 
ever, fall off rapidly in brilliance as you move away from the center 
line. At about thirty degrees, they are the equal of a matte and beyond 
thirty degrees both continue to fall considerably below the matte 
standard. 
Lenticular screens are characterized by geometric patterns impressed 
in a fabric surface. These spread the reflected light over a wide hori- 
zontal angle while reducing the wasted reflectance toward floor and 
ceiling. While somewhat less brilliant on the center line than the best 
beaded screens, a good lenticular will outperform any other type from 
twenty degrees and bey0nd.~s-~7 A screen performance test is easily 
conducted; line up sample screens or fabric swatches together so that 
a common image can be projected on all of them simultaneously. With 
the naked eye you should be able to judge which produces the best re- 
sult across the width of the particular room as you walk back and forth 
in front of them. 
For general audio-visual use, a square screen is far better than a 
rectangular. Opaque, overhead, and the smaller slides require the 
square format, and these media should be considered even when 
equipping a large hall primarily for movie showings. Motorized roller 
screens longer than fourteen feet are normally available only in non- 
flameproofed material because the added weight of Aameproofing 
causes the longer rollers to sag. For large installations, a flat screen 
mounted in a pipe batten is the easy solution if there is loft space 
above the stage. If not, then the problem should be taken to a theatrical 
supply house rather than to an audio-visual dealer. 
The use of rear projection screens is becoming widespread in instal- 
lations such as the central projection facility at the University of 
Miami.2sA comparison of rear and front screens indicates that the rear 
screen offers many operating advantages. (Staff convenience again? ) 
Rear screens, however, cannot be viewed from as wide an angle and 
it is much more difficult to attain a large image. Both of these factors 
limit the effective audience capacity.27 Subjectively, at least, rear screen 
projection seems harder on the eyes. A design team of the Battelle 
Memorial Institute summarily rejects the rear screen as inferior in 
microfilm readers.29 
A long-time standard for projection screen sizes, one-sixth as wide 
as the maximum viewing distance, has been reaffirmed by recent re- 
sear~h.~7 neverInterestingly enough, projector manufacturers have 
standardized their lens sizes to this ratio. Normally, 16 mm movie pro- 
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jectors are supplied with a two-inch lens; this produces a six-foot 
picture at thirty feet, a five-to-one ratio a little better than the standard. 
At the same distance a 2" by 2" slide projector requires a seven-inch 
lens, yet the lens commonly supplied is four or five inches. Under the 
same conditions, filmstrips require a five-inch lens, 31/2"by 4" slides a 
fifteen and one-half inch lens, and 2%"by 2y4" slides a twelve-inch 
lens. Proper choice of lenses will obviate the problem of placing pro- 
jection tables in the middle of an audience. Overhead projectors, of 
course, are intended for use at the front of the room and opaque 
projectors must be used somewhat near the front. A lens of incredible 
length would be needed to use an opaque from the back of a normal 
classroom or lecture hall. 
Related to image sizes, the Army uses a minimum standard of one- 
inch lettering to be viewed from thirty-two feet, two inch lettering 
from sixty-four feet, e t ~ . ~ O  This is supposed to allow for less than 
perfect vision. 
Projection carts are of two major types: the four-wheeled table and 
the two-wheeled hand cart. The choice depends on local geography. 
Travel over longer distances, up and down stairs, curbs, or ramps 
calls for the hand cart. These will have larger wheels (and the bigger 
the better) and may be tipped for easier maneuvering over vertical 
obstacles. The table type will be more useful within a building with 
even floors and elevators. Either should be capable of carrying two 
major items of equipment at one time plus accessory items in some 
kind of rack or shelf. Table carts can be purchased with a dual elec- 
trical outlet and extension cord built-in. This is a real convenience, and 
could be added to the hand cart variety rather easily. No rolling stand 
is better than its wheels. Check them carefully to see that they turn 
and swivel easily. 
In designing facilities for projection, be sure that images will clear 
the heads of the front-row audience. Include conduits front to back 
to carry movie sound and slide changer cables; other conduits may be 
desired for public address wiring. In a stepped or raked hall, under- 
floor conduit is an absolute necessity; cables cannot be strung down 
stairs. Light and screen controls should be duplicated front and back. 
Any hall rating a sloped floor also rates an electric screen. Specify the 
type that has an automatic cutoff at the full-up and full-down positions. 
Enclosed projection booths are not particularly appropriate or useful 
until audience capacity goes beyond 200 or 300. They often become 
a nuisance in a small situation, especially if portable equipment is 
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moved in and out frequently. There are some excellent recent studies 
on designing audio-visual facilitie~.3~-~* 
Librarians, historically, have had little hand in the development of 
audio-visual equipment; they have adopted standardized equipment 
from the schools and industry. Humboldt Leverenz and Malcolm 
Townsley, writing separately on the topic The Design of Instructional 
Equipment, came to the same conclusion-there needs to be closer 
communication between the user and the designer of audio-visual 
e q ~ i p m e n t . ~ ~By analyzing program requirements carefully, librarians 
may be in a position to inform manufacturers of the shortcomings of 
ready-made equipment and perhaps shape the development of more 
useful machinery. 
Among the dozens of texts and handbooks in the field of audio-visual 
education, James Finn’s Audio-visual Equipment Manual 36 is recom- 
mended as most useful for understanding the functioning of optical 
and electronic devices on a quasi-technical level. The diagrams of 
particular makes and models are now outdated, but the basic in- 
formation remains valid. A more up-to-date text by James W. Brown, 
Richard B. Lewis, and Fred F. Harcleroad has an appendix treating 
the same kind of information in briefer form.3‘ 
The best guide to current equipment is the Audio-visual Equipment 
Directo~y,~~an annual publication. It covers every conceivable cate- 
gory of audio-visual device, even to television and teaching machines, 
with a photograph, performance specifications, price, weight, and ac- 
cessory list for each item. Appendices list furniture items, graphic 
materials, miscellaneous accessories, projection lamp specifications, 
and trade names. New equipment is described each month in a special 
section of Educational Screen and Audiovisual and free 
literature is also noted. Some of these new items may appear in the 
“Products and Equipment” department of Library Journal 40 or the 
“Goods and Gadgets” department of the ALA Bulletin.*l 
The audio-visual press is full of evaluative information on films, 
filmstrips, recordings, and all varieties of materials. Reams have been 
written evaluating the usefulness and importance of various A-V de-
vices, but there is virtually nothing in print evaluating equipment per 
se except in the popular consumer magazines and the Library Tech- 
nology publications. Use these as a guide and then kick the tires. 
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